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(57) ABSTRACT

A relay communication system and a method for transmitting
data in the same system, wherein the method for transmitting
data comprises: a relay station notifying a transmitting termi-
nal and a receiving terminal of air interface resources which
are required when the transmitting terminal transmits data
and when the receiving terminal receives the data (S102); the
transmitting terminal transmitting the data to the relay station
onthe air interface recourses, and the relay station forwarding
the data to the receiving terminal on the air interface resources
(S104). By using the present invention, the times of forward-
ing the data along a data transmission path can be effectively
reduced, and thus improves data transmission efficiency.
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RELAY COMMUNICATION SYSTEM AND A
METHOD FOR TRANSMITTING DATA IN
THE SAME SYSTEM

FIELD OF THE INVENTION

[0001] The present invention relates to the field of commu-
nication, and in particular, to a relay communication system
and a method for transmitting data in the same system.

BACKGROUND ART

[0002] Usually, a wireless communication system uses an
electromagnetic wave and a fixed/mobile wireless communi-
cation terminal (for example, a mobile wireless phone or a
laptop contained a wireless communication card, and etc., can
be called terminals for short) for communicating. Generally,
terminals are located within the radio coverage area of a
system, and the electromagnetic wave frequencies assigned
to such terminals are divided into multiple carrier frequencies
as radio communication channels. The wireless communica-
tion system provides radio coverage within a certain geo-
graphic area using a designated radio channel through a Base
Station (BS for short), and the geographic area is called a Cell.
Usually, the base station is located at the center of the cell.
[0003] The coverage area of a wireless network can be
affected by various factors. For example, high buildings may
shield the radio signals of the base station, which leads to a
severe attenuation of signals within a certain area, and signals
at the edge of the cell will also be attenuated, thereby increas-
ing the probability of the reception error of the terminal. The
capacity requirement of the wireless communication system
can also be affected by many factors, for example: when the
number of users increases sharply or the amount of traffic
increases sharply, the system capacity is required to be
expanded; while in a rural area, the capacity of one base
station usually cannot be fully used in the coverage area, and
then the coverage range of the system needs to be expanded to
use the redundant system capacity.

[0004] To expand the system coverage range or the system
capacity, one or more Relay Stations (RS for short) can be set
between a base station supporting multi-hop relay and a ter-
minal (hereinafter the wireless communication system
including the relay station is called a system for short). The
relay station can be used to relay the signal from the base
station to the terminal (downlink) or from the terminal to the
base station (uplink). After using the relay station, the signal
transmission quality of a communication link can be
improved effectively and thus the object of expanding the
system coverage range or increasing the system capacity can
be achieved.

[0005] The communication path that a terminal accesses to
a base station via one or more hops of relay station is called a
relay path. The relay station directly connected with the ter-
minal is called an access relay station. The communication
link between the access relay station and the terminal is called
an access link. On the relay path, the access relay station can
communicate with the base station through other relay sta-
tions. On the relay path, the communication links between the
relay stations and between the relay stations and the base
station are called relay links. The relay station can be fixed,
roaming or mobile.

[0006] As described above, current relay-based wireless
communication methods are mostly pure uplink transmission
or downlink transmission, that is, data sent by a terminal must
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be first uplink transmitted to the base station which then
downlink transmits the data to a target terminal. In the case of
a relative small distance between a sending end and a trans-
mitting end, the above processing methods obviously prolong
the data transmission path, and thus data transmission delay is
increased correspondingly.

[0007] However, no technical solution that can solve this
problem has been proposed so far.

SUMMARY OF THE INVENTION

[0008] The present invention is made with the above prob-
lem taken into consideration. Therefore, the main object of
the present invention is to provide an improved relay com-
munication system and a data transmitting method thereof, to
solve the problem in the related art that a long communication
delay is resulted since the communication between terminals
must pass through a base station.

[0009] To achieve the above object, according to one aspect
of the present invention, a method for transmitting data in a
relay communication system is provided, wherein the relay
communication system can comprise one or more relay sta-
tions, one or more transmitting terminals, and one or more
receiving terminals.

[0010] The method according to the present invention com-
prises: step S102, a relay station notifying of a transmitting
terminal and a receiving terminal of air interface resources
which are required when the transmitting terminal transmits
data and when the receiving terminal receives the data; step
S104, the transmitting terminal transmitting the data to the
relay station on the air interface recourses, and the relay
station forwarding the data to the receiving terminal on the air
interface resources.

[0011] Preferably, in the case that the transmitting terminal
and the receiving terminal access through the same relay
station, and if this relay station schedules the air interface
resources required for transmitting the data, then the relay
station responds to a resource request of the transmitting
terminal or the relay station proactively arranges the air inter-
face resources, and sends a corresponding resource assign-
ment message to the transmitting terminal and the receiving
terminal; the transmitting terminal transmits the data to the
relay station on the air interface resources according to the
received resource assignment message, and the relay station
transmits the received data to the receiving terminal; the
receiving terminal receives the data from the relay station on
the air interface resources according to the received resource
assignment message.

[0012] Preferably, in the case that the transmitting terminal
and the receiving terminal access to the same base station in
the relay communication system through the same relay sta-
tion, and if this base station schedules the air interface
resources required for transmitting the data, then the base
station responds to the resource request of the transmitting
terminal or the base station proactively arranges the air inter-
face resources and relay resources, and sends a corresponding
resource assignment message to the relay station; the relay
station parses the received resource assignment message to
obtain the air interface resources and the relay resources, and
notifies the transmitting terminal and the receiving terminal
of'the air interface resources; the transmitting terminal trans-
mits the data to the relay station on the air interface resources
as notified, and the relay station transmits the received data to
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the receiving terminal; the receiving terminal receives the
data from the relay station on the air interface resources as
notified.

[0013] Preferably, in the case that the transmitting terminal
and the receiving terminal access to different base stations in
the relay communication system through the same relay sta-
tion, and if the accessed base stations schedule the air inter-
face resources required for transmitting the data, then a first
base station to which the transmitting terminal accesses and a
second base station to which the transmitting terminal
accesses respond to the resource request of the transmitting
terminal or proactively negotiate through a backbone net-
work, and the first base station and the second base station
assign the air interface resources to the transmitting terminal
and the receiving terminal and assign relay resources to the
relay station, and notify the relay station through a corre-
sponding resource assignment message; the relay station
parses the received resource assignment message to obtain
the air interface resources and the relay resources, and notifies
the transmitting terminal and the receiving terminal of the air
interface resources; the transmitting terminal transmits the
data to the relay station on the air interface resources as
notified, and the relay station transmits the received data to
the receiving terminal; the receiving terminal receives the
data from the relay station on the air interface resources as
notified.

[0014] Preferably, in the case that the transmitting terminal
accesses through a first relay station and the receiving termi-
nal accesses through a second relay station, and if the first
relay station and the second relay station schedule the air
interface resources required for transmitting the data, respec-
tively, then the first relay station to which the transmitting
terminal accesses responds to the resource request of the
transmitting terminal or proactively assigns transmission
resources to the transmitting terminal, notifies the transmit-
ting terminal of the transmission resources, receives the data
of the transmitting terminal, and directly negotiates with the
second relay station to which the receiving terminal accesses
ornegotiates through the base station and a backbone network
to obtain the resources required when the first relay station
transmits data to the second relay station; the second relay
station receives data from the first relay station according to a
negotiation result, arranges reception resources for the
receiving terminal and notifies the receiving terminal of the
reception resources, and transmits the data to the second relay
station; the receiving terminal receives the data from the
second relay station on the reception resources.

[0015] Preferably, in the case that the transmitting terminal
accesses through a first relay station and the receiving termi-
nal accesses through a second relay station to the same base
station in the relay communication system, respectively, and
if the base station schedules the air interface resources
required for transmitting the data, then the base station
responds to the resource request of the transmitting terminal
or proactively assigns transmission resources to the transmit-
ting terminal, notifies the transmitting terminal of the trans-
mission resources through the first relay station to which the
transmitting terminal accesses, receives the data of the trans-
mitting terminal, and negotiates with the second relay station
to which the receiving terminal accesses to obtain the
resources required when the first relay station transmits data
to the second relay station; the second relay station receives
the data from the first relay station according to a negotiation
result, arranges reception resources for the receiving terminal
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and notifies the receiving terminal of the reception resources,
and transmits the data to the second relay station; the receiv-
ing terminal receives the data from the second relay station on
the reception resources.

[0016] Preferably, in the case that the transmitting terminal
accesses to a first base station in the relay communication
system through a first relay station and the receiving terminal
is accessed to a second base station in the relay communica-
tion system through a second relay station, and if the accessed
base stations schedule the air interface resources required for
transmitting the data, then the first base station to which the
transmitting terminal accesses and the second base station to
which the transmitting terminal accesses respond to a
resource request of the transmitting terminal or proactively
perform a backbone network negotiation, assign transmission
resources to the transmitting terminal through the first relay
station and assign reception resources for the receiving ter-
minal through the second relay station; the first relay station
receives the data of the receiving terminal and negotiates with
the second relay station to obtain the resources required when
the first relay station transmits data to the second relay station,
the first relay station transmits the data from the transmitting
terminal to the receiving terminal through the second relay
station; the receiving terminal receives the data from the
second relay station on the reception resources.

[0017] Preferably, after the relay station, or the base station
to which the transmitting terminal accesses and/or the base
station to which the receiving terminal accesses have received
the resource request of the transmitting terminal, and if the air
interface resources cannot be arranged, the method further
comprises: sends a resource application reject message to the
transmitting terminal; in response to the resource application
reject message, a transmitting party of the transmitting termi-
nal re-performs resource application or abandons the
resource application.

[0018] According to another aspect of the present inven-
tion, a method for transmitting data in a relay communication
system is further provided, the relay communication system
comprising one or more relay stations, one or more transmit-
ting terminals, and one or more receiving terminals.

[0019] The method according to the present invention com-
prises: the transmitting terminal transmits data to the relay
station, and the relay station forwards the data to the receiving
terminal.

[0020] According to another aspect of the present inven-
tion, a method for transmitting data in a relay communication
system is further provided, the relay communication system
comprises one or more relay stations, one or more transmit-
ting terminals, and one or more receiving terminals.

[0021] The method according to the present invention com-
prises: the relay station transmits air interface resources
required when the transmitting terminal transmits data to the
transmitting terminal through one or more relay stations or
directly; the transmitting terminal transmits the data to the
relay station on the air interface resources through one or
more relay stations or directly; the relay station transmits the
air interface resources required when the transmitting termi-
nal receives data and the data to the receiving terminal
through one or more relay stations or directly; the receiving
terminal receives the data on the air interface resources.
[0022] According to another aspect of the present inven-
tion, a relay communication system is further provided.
[0023] The system according to the present invention com-
prising: one or more relay stations, one or more transmitting
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terminals, and one or more receiving terminals, wherein the
relay station comprises: a notifying module, configured to
notify the transmitting terminal and the receiving terminal of
air interface resources which are required when the transmit-
ting terminal transmits data and when the receiving terminal
receives data; a receiving module, configured to receive the
data from the transmitting terminal on the air interface
recourses; a forwarding module, configured to forward the
data from the transmitting terminal to the receiving terminal
on the air interface resources.

[0024] By way of the above technical solutions of the
present invention, the relay station forwards the data from the
transmitting terminal to the receiving terminal through the air
interface resources, which can effectively reduce the number
of times of forwarding data along the data transmission path,
thereby improving the data transmission efficiency and sav-
ing network resources.

BRIEF DESCRIPTION OF ACCOMPANYING
DRAWINGS

[0025] The accompanying drawings herein are used to pro-
vide further understanding of the present invention and con-
stitute a part of the present application. The schematic
embodiments of the present invention and the description
thereof are used to explain the present invention and do not
constitute improper limitations on the same. As shown in the
accompanying drawings:

[0026] FIG.1is aflow chart of the method for transmitting
data in a relay communication system according to the
embodiments of the present invention;

[0027] FIG.2ais aschematic view of the network topology
of'example 1 that the method according to the embodiment of
the present invention is used in an IEEE 802.16 system;
[0028] FIG.2bis aschematic view of the frame structure of
example 1 that the method according to the embodiment of
the present invention is used in an IEEE 802.16 system;
[0029] FIG.3ais aschematic view of the network topology
of'example 2 that the method according to the embodiment of
the present invention is used in an IEEE 802.16 system;
[0030] FIG.3bisaschematic view of the frame structure of
example 2 that the method according to the embodiment of
the present invention is used in an IEEE 802.16 system;
[0031] FIG.4aisaschematic view of the network topology
of'example 3 that the method according to the embodiment of
the present invention is used in an IEEE 802.16 system;
[0032] FIG.4bis aschematic view of the frame structure of
example 3 that the method according to the embodiment of
the present invention is used in an IEEE 802.16 system;
[0033] FIG. 5is a schematic view of the network topology
of'example 4 that the method according to the embodiment of
the present invention is used in an IEEE 802.16 system; and
[0034] FIG. 6 is ablock diagram of the structure of the relay
communication system according to the embodiment of the
present invention.

DETAILED DESCRIPTION OF THE INVENTION
Functional Overview

[0035] The main thought of the present invention is: in a
wireless communication system comprising at least one relay
station, the data transmitted by a wireless terminal is directly
forwarded (not pass a base station) by the relay station to
other terminals, wherein wireless terminals can access to a
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base station through the same relay station or through differ-
ent relay stations. The present invention can improve data
transmission efficiency.

[0036] Preferable embodiments of the present invention
will be described hereinafter in conjunction with the accom-
panying drawings, and it should be understandable that the
preferable embodiments described herein are only used to
describe and explain the present invention and do not intend
to restrict the same.

Method Embodiment

[0037] In the embodiment of the present invention, a
method for transmitting data in a relay communication sys-
tem is provided, wherein the relay communication system can
comprise one or more relay stations, one or more transmitting
terminals, and one or more receiving terminals.

[0038] FIG.1 is a flow chart of the method for transmitting
data in a relay communication system according to the
embodiments of the present invention. As shown in FIG. 1,
the method comprises: step S102, the relay station notifying
the transmitting terminal and the receiving terminal of air
interface resources which are required when the transmitting
terminal transmits data and when the receiving terminal
receives the data; and step S104, the transmitting terminal
transmitting the data to the relay station on the air interface
recourses, and the relay station forwarding the data to the
receiving terminal on the air interface resources.

[0039] In the method shown in FIG. 1, step S102 and step
S104 are not executed in a strict order, and step S104 may also
be executed first, that is, the transmitting terminal transmits
datato the relay station, and the relay station forwards the data
to the receiving terminal.

[0040] According to the embodiment of the present inven-
tion, the relay station transmits the air interface resources
required when the transmitting terminal transmits data to the
transmitting terminal through one or more relay stations or
directly; the transmitting terminal transmits the data to the
relay station on the air interface resources through one or
more relay stations or directly; the relay station transmits the
receiving terminal the air interface resources required when
the transmitting terminal receives the data and the data to the
receiving terminal through one or more relay stations or
directly; and thus the receiving terminal receives the data on
the air interface resources.

[0041] The embodiment of the present invention will be
detailed hereinafter using the World Interoperability for
Microwave Access (WiIMAX for short) as an example.
[0042] The WiMAX is a Broadband Wireless Access Met-
ropolitan Area Network technology based on an IEEE802.16
standard. The basic object of the WiMAX is to ensure the
interconnection and interoperability of wireless equipments
of different manufacturers in a metropolitan area network
access environment, which mainly aims at providing high
speed broadband access of “Last Kilometer” for homes,
enterprises and mobile communication networks and is used
for future personal mobile communication services. The
IEEE802.16 standard constitutes specifications of a physical
layer (PHY) and a Medium Access Control (MAC for short)
layer, and is a new air interface standard for a microwave
frequency band, wherein an IEEE802.16m comprising a
relay structure currently is the newest standard technology.
[0043] Inthe schematic view of the frame structure accord-
ing to the embodiment of the present invention, the abscissa
represents the number of OFDMA symbols or time, and the
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ordinate represents frequency. The data segment formed by
the abscissa and the ordinate can be regarded as resource
blocks for various communication devices to transmit and
receive data. The time order of respective resource blocks can
be exchanged on demand.

[0044] Embodiment 1: the transmitting terminal (i.e., a
transmitting party) transmitting the data and the receiving
terminal (i.e., a receiving party) receiving the data access to
the same base station through the same relay station, and the
air interface resources are scheduled by the relay station itself
or scheduled by the base station.

[0045] 1.1 When the air interface resources are scheduled
by the relay station itself, the air interface resources are
assigned proactively by the relay station, or the transmitting
party applies for the air interface resources from the relay
station;

[0046] 1.1.1 When the air interface resources are assigned
proactively by the relay station, the relay station arranges
resources and sends a resource assignment message to the
transmitting party and the receiving party, the transmitting
party transmits to the relay station on a corresponding
resource according to the resource assignment message as
received, the relay station directly transmits the data as
received to the receiving party, and the receiving party
receives the data from the relay station on a corresponding
resource according to the resource assignment message as
received; and

[0047] 1.1.2 When the transmitting party applies for the air
interface resources from the relay station, the transmitting
party directly applies for transmitting data resources from the
relay station;

[0048] 1.1.2.1 After receiving the application, the relay sta-
tion arranges resources and sends a resource assignment mes-
sage to the transmitting party and the receiving party, the
transmitting party transmits to the relay station on a corre-
sponding resource according to the resource assighment mes-
sage as received, the relay station directly transmits the data
as received to the receiving party, and the receiving party
receives the data from the relay station on a corresponding
resource according to the resource assignment message as
received;

[0049] 1.1.2.2 When the relay station receives the applica-
tion but cannot perform a scheduling, it sends a resource
application reject message to the transmitting party, and the
transmitting party waits a period of time according to the
application reject information as received and then re-sends
the application or abandons the sending;

[0050] 1.2 When the air interface resources are scheduled
by the base station, the air interface resources are assigned
proactively by the base station, or the transmitting party
applies for the air interface resources from the base station;
[0051] 1.2.1 The air interface resources being assigned pro-
actively by the base station;

[0052] 1.2.1.1 The base station arranges resources for the
relay station, the transmitting party and the receiving party
and sends all resource assignment messages to the relay sta-
tion, the relay station parses the resource assignment mes-
sages to obtain its own relay resources and the resource
assignment messages of the transmitting party and the receiv-
ing party and sends the resource assignment messages of the
transmitting party and the receiving party to the transmitting
party and the receiving party, the transmitting party transmits
to the relay station on a corresponding resource according to
the resource assignment message as received, the relay sta-
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tion receives the data of the transmitting party on a corre-
sponding resource according to the resource assighment mes-
sage as received, the relay station transmits the data as
received to the receiving party according to the resource
assignment message as received, and the receiving party
receives the data from the relay station on a corresponding
resource according to the resource assignment message as
received;

[0053] 1.2.2 When the transmitting party applies for the air
interface resources from the base station, a transmission data
resource application of the transmitting party must be relayed
to the base station by the relay station;

[0054] 1.2.2.1 After receiving the application, the base sta-
tion arranges resources for the relay station, the transmitting
party and the receiving party and sends all resource assign-
ment messages to the relay station, the relay station parses the
resource assignment messages to obtain its own relay
resources and the resource assignment messages of the trans-
mitting party and the receiving party and sends the resource
assignment messages of the transmitting party and the receiv-
ing party to the transmitting party and the receiving party, the
transmitting party transmits to the relay station on a corre-
sponding resource according to the resource assighment mes-
sage as received, the relay station receives the data of the
transmitting party on a corresponding resource according to
the resource assignment message as received, the relay sta-
tion transmits the above data as received to the receiving party
according to the resource assignment message as received,
and the receiving party receives the data from the relay station
ona corresponding resource according to the resource assign-
ment message as received; and

[0055] 1.2.2.2 inthe case that the base station cannot sched-
ule resources after receiving the application, it sends a
resource application reject message to the relay station, the
relay station parses the resource application reject message to
obtain the resource application reject message of the trans-
mitting party and forwards the same to the transmitting party,
and the transmitting party waits a period of time according to
the application reject information as received and then re-
sends the application or abandons the sending.

Example 1

[0056] FIG. 2ais a schematic view of the network topology
according to example 1 ofthe present invention, and as shown
in FIG. 2a, both a terminal (MS1) transmitting data and a
terminal (MS2) receiving data access the same relay station
RS1.

[0057] Specifically, if the air interface resources can be
scheduled by the RS1 itself, the MS1 can directly apply for
transmitting data resources from the RS1, and if the RS1, after
receiving the application, can arrange resources, it arranges
resources and sends a resource assignment message to the
MS1 and MS2, the MS1 transmits to the RS1 on a corre-
sponding resource according to the resource assighment mes-
sage as received, the RS1 directly transmits the data as
received to the MS2, and the MS2 receives the data from the
relay station on a corresponding resource according to the
resource assignment message as received;

[0058] Also, if the RS1 can directly assign the resources, it
directly arranges resources and sends a resource assignment
message to the MS1 and MS2, the MS1 transmits to the RS1
ona corresponding resource according to the resource assign-
ment message as received, the RS1 directly transmits the
above data as received to the MS2, and the MS2 receives the
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data from the relay station on a corresponding resource
according to the resource assignment message as received;
and

[0059] If the air interface resources can only be scheduled
by the base station, the transmission data resource application
of'the MS1 must be relayed to a BS1 through the RS1, if the
BS1, after receiving the application, can arrange resources, it
arranges resources for the RS1, MS1 and MS2 and sends all
resource assignment messages to the RS1, the RS1 parses the
resource assignment messages to obtain its own relay
resources and the resource assignment messages of the MS1
and MS2 and sends the resource assignment messages of the
MS1 and MS2 to the MS1 and MS2, the MS1 transmits to the
RS1 on a corresponding resource according to the resource
assignment message as received, the RS1 receives the data of
the MS1 on a corresponding resource according to the
resource assignment message as received, the RS1 transmits
the data as received to the MS2 according to the resource
assignment message as received, and the MS2 receives the
data from the RS1 on a corresponding resource according to
the resource assignment message as received.

[0060] In addition, if the BS1 can directly arrange
resources, it arranges resources for the RS1, MS1 and MS2
and sends all resource assignment messages to the RS1, the
RS1 parses the resource assignment messages to obtain its
own relay resources and the resource assignment messages of
the MS1 and MS2 and sends the resource assignment mes-
sages of the MS1 and MS2 to the MS1 and MS2, the MS1
transmits to the RS1 on a corresponding resource according
to the resource assignment message as received, the RS1
receives the data of the MS1 on a corresponding resource
according to the resource assignment message as received,
the RS1 transmits the data as received to the MS2 according
to the resource assignment message as received, and the MS2
receives the data from the RS1 on a corresponding resource
according to the resource assignment message as received.
[0061] FIG. 25 is a schematic view of the frame structure
according to example 1 ofthe present invention, and as shown
in FIG. 25, the MS1 can transmit the data of the MS2 to the
RS1 within an area of “uplink terminal—relay”. The RS1 can
directly transmit the data of the MS1 as received to the MS2
within an area of “downlink relay—terminal”. However,
according to the related art, corresponding data is transmitted
to the BS1 within an area of “uplink relay—base station”,
then the data is received within an area of “downlink base
station—>relay” and is finally transmitted to the MS2. Com-
pared with the related art, the embodiment of the present
invention reduces the number of times of forwarding data
along the data transmission path.

[0062] Embodiment 2: the transmitting party and the
receiving party access to different base stations through the
same relay station, and the air interface resources are sched-
uled by the relay station itself or scheduled by the base sta-
tions.

[0063] 2.1 When the air interface resources are scheduled
by the relay station itself, the air interface resources are
assigned proactively by the above relay station, or the trans-
mitting party applies for the air interface resources from the
relay station;

[0064] 2.1.1 When the air interface resources are assigned
proactively by the relay station, the relay station arranges
resources and sends a resource assignment message to the
transmitting party and the receiving party, the transmitting
party transmits to the relay station on a corresponding
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resource according to the resource assignment message as
received, the relay station directly transmits the data as
received to the receiving party, and the receiving party
receives the data from the relay station on a corresponding
resource according to the resource assignment message as
received; and

[0065] 2.1.2 When the transmitting party applies for the air
interface resources from the above relay station, the transmit-
ting party applies for transmitting data resources from the
relay station;

[0066] 2.1.2.1 Afterreceiving the application, the relay sta-
tion respectively arranges resources for the transmitting party
and the receiving party and respectively sends resource
assignment messages to the transmitting party and the receiv-
ing party, the transmitting party transmits to the relay station
ona corresponding resource according to the resource assign-
ment message as received, the relay station directly transmits
the data as received to the receiving party, and the receiving
party receives the data from the relay station on a correspond-
ing resource according to the resource assignment message as
received;

[0067] 2.1.2.2 When the relay station receives the above
application but cannot perform resource scheduling, it sends
a resource application reject message to the transmitting
party, and the transmitting party waits a period of time accord-
ing to the application reject information as received and then
re-sends the application or abandons the sending;

[0068] 2.2 When the air interface resources are scheduled
by the base stations, the air interface resources are assigned
proactively by the above base stations, or the transmitting
party applies for the air interface resources from the above
base stations;

[0069] 2.2.1 When the air interface resources are assigned
proactively by the base stations, the two base stations to
which the relay station accesses arrange resources for the
relay station, the transmitting party and the receiving party
through negotiation at a backbone network and send all
resource assignment messages to the relay station, the relay
station parses the resource assignment messages to obtain its
own relay resources and the resource assignment messages of
the transmitting party and the receiving party and sends the
resource assignment messages of the transmitting party and
the receiving party to the transmitting party and the receiving
party, the transmitting party transmits to the relay station on a
corresponding resource according to the resource assignment
message as received, the relay station receives the data of the
transmitting party on a corresponding resource according to
the resource assignment message as received, the relay sta-
tion transmits the data as received to the receiving party
according to the resource assignment message as received,
and the receiving party receives the data from the relay station
ona corresponding resource according to the resource assign-
ment message as received;

[0070] 2.2.2 When the transmitting party applies for the air
interface resources from the base stations, the transmission
data resource application of the transmitting party must be
relayed to the base station to which the transmitting party
belongs by the relay station;

[0071] 2.2.2.1 After receiving the application, the base sta-
tion to which the transmitting party belongs arranges
resources for the relay station and the transmitting party and
sends all resource assignment messages to the relay station,
the relay station parses the resource assignment messages to
obtain its own relay resources and the resource assignment
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message of the transmitting party and sends the resource
assignment message of the transmitting party to the transmit-
ting party, the transmitting party transmits to the relay station
on a corresponding resource according to the resource assign-
ment message as received, the relay station receives the data
of'the transmitting party on a corresponding resource accord-
ing to the resource assignment message as received, and the
relay station, after receiving the transmission data resource
application of the transmitting party or the data of the trans-
mitting party, generates a transmission data resource applica-
tion and transmits it to the base station to which the receiving
party belongs, and the base station to which the receiving
party belongs, after receiving the application, arranges
resources for the relay station and the receiving party and
sends all resource assignment messages to the relay station,
the relay station parses the resource assignment messages to
obtain its own relay resources and the resource assignment
message of the receiving party and sends the resource assign-
ment message of the receiving party to the receiving party, the
relay station transmits the data as received to the receiving
party according to the resource assignment message as
received, and the receiving party receives the data from the
relay station on a corresponding resource according to the
resource assignment message as received; or

[0072] 2.2.2.2 After receiving the application, the base sta-
tion to which the transmitting party belongs arranges
resources for the relay station and the transmitting party and
sends all resource assignment messages to the relay station,
and negotiates with the base station to which the receiving
party belongs through a backbone network so that the base
station to which the receiving party belongs arranges
resources for the relay station and the receiving party and
sends all resource assignment messages to the relay station,
the relay station parses the resource assignment messages to
obtain its own relay resources and the resource assignment
messages of the transmitting party and the receiving party,
and sends the resource assignment message of the transmit-
ting party to the transmitting party, the transmitting party
transmits to the relay station on a corresponding resource
according to the resource assignment message as received,
the relay station receives the data of the transmitting party on
a corresponding resource according to the resource assign-
ment message as received, the relay station parses the
resource assignment messages to obtain its own relay
resources and the resource assignment message of the receiv-
ing party, and sends the resource assignment message of the
receiving party to the receiving party, the relay station trans-
mits the data as received to the receiving party according to
the resource assignment message as received, and the receiv-
ing party receives the data from the relay station on a corre-
sponding resource according to the resource assighment mes-
sage as received; and

[0073] 2.2.2.3 inthe case that the base station cannot sched-
ule resources after receiving the application, it sends a
resource application reject message to the relay station, the
relay station parses the resource application reject message to
obtain the resource application reject message of the trans-
mitting party and forwards the same to the transmitting party,
and the transmitting party waits a period of time according to
the application reject information as received and then re-
sends the application or abandons the sending.

Example 2

[0074] FIG.3ais aschematic view of the network topology
according to example 2 ofthe present invention, and as shown
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in FIG. 3a, the terminal (MS6) transmitting data accesses to
the relay station RS4, and the terminal (MS7) receiving data
accesses to the relay station RS5.

[0075] Specifically, the air interface resources can be
scheduled by the relay station itself, the MS6 can directly
apply for transmitting data resources to the RS5, and if the
RSS5, after receiving the application, may arrange resources, it
arranges resources and sends a resource assignment message
to the MS6, the MS6 transmits to the relay station on a
corresponding resource according to the resource assignment
message as received;

[0076] After receiving the transmission data resource
application of or the data of the MS6, the RS5 applies for
transmitting data resources from the BS1, the BS1 respec-
tively sends a resource assignment message to the RS5 and
RS6 according to the application, the RSS transmits the data
as received to the RS6 according to the resource assignment
message as received, and the RS6 receives the data from the
RS5 on a corresponding resource according to the resource
assignment message as received;

[0077] After receiving the resource assignment message of
the BS1 or the data of the RS5, the RS6 generates a resource
assignment message and sends it to the MS7, and the MS7
receives the data transmitted from an access relay station
connected with the receiving party on a corresponding
resource according to the resource assignment message as
received;

[0078] Ifthe air interface resources can only be scheduled
by the BS1, the MS6 applies for transmitting data resources
from the RS5, and the RS5, after receiving the application,
generates a new transmission data resource application and
sends it to the BS1. If it is possible to arrange resources, the
BS1 arranges all resources and sends a resource assignment
message to the RS5 and RS6;

[0079] The RS5 parses the resource assignment messages
to obtain its own relay resources and the resource assignment
message of the MS6, and sends the resource assignment
message of the MS6 to the MS6, the MS6 transmits to the
relay station on a corresponding resource according to the
resource assignment message as received, the RS5 receives
the data of the MS6 on a corresponding resource according to
the resource assignment message as received, and transmits
the data as received to the RS6 on a corresponding resource;
and

[0080] The RS6 parses the resource assignment messages
to obtain its own relay resources and the resource assignment
message of the MS7, receives the data from the RS5 on a
corresponding resource, sends the resource assignment mes-
sage of the MS7 to the MS7, and transmits the data from the
RS5 on a corresponding resource, and the MS7 receives the
data from the access relay station on a corresponding resource
according to the resource assignment message as received.

[0081] FIG. 35 is a schematic view of the frame structure
according to example 2 ofthe present invention, and as shown
in FIG. 35, the MS6 can transmit the data of the MS7 to the
RS4 within an area of “uplink terminal—relay”. The RS4 can
directly transmit the data of the MS7 as received to the RS5
within an area of “dedicated relay—relay”. According to
related art, the RS4 transmits corresponding data to the BS1
within an area of “uplink relay—base station”, then the RSS
receives the data within an area of “downlink base
station—>relay”, and finally transmit to the MS7. Compared
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with the related art, the embodiment of the present invention
reduces the number of times of forwarding data along the data
transmission path.

[0082] Embodiment 3: the transmitting party and the
receiving party access to the same base station through dif-
ferent relay stations, and the air interface resources are sched-
uled by the relay stations by themselves or scheduled by the
base station.

[0083] 3.1 When the air interface resources are scheduled
by the relay stations themselves, the air interface resources
are assigned proactively by the relay stations, or the transmit-
ting party applies for the air interface resources from the relay
stations;

[0084] 3.1.1 Theair interface resources being assigned pro-
actively by the base station;

[0085] 3.1.1.1 An access relay station connected with the
transmitting party arranges resources for the transmitting
party, receives the data of the transmitting party, and applies
for transmitting data resources from the base station, the base
station respectively sends a resource assignment message to
the access relay station connected with the transmitting party
and the access relay station connected with the receiving
party according to the application, the access relay station
connected with the transmitting party transmits the data as
received to the access relay station connected with the receiv-
ing party according to the resource assignment message as
received, and the access relay station connected with the
receiving party receives the data transmitted from the access
relay station connected with the transmitting party on a cor-
responding resource according to the resource assignment
message as received; and

[0086] After receiving the resource assignment message of
the base station or receiving the data of the access relay station
connected with the transmitting party, the access relay station
connected with the receiving party generates a resource
assignment message and sends it to the receiving party. The
receiving party receives the data transmitted from the access
relay station connected with the receiving party on a corre-
sponding resource according to the resource assighment mes-
sage as received; or

[0087] 3.1.1.2 The access relay station connected with the
transmitting party arranges resources for the transmitting
party, receives the data of the transmitting party and directly
negotiates with the access relay station connected with the
transmitting party to obtain the resource assignment mes-
sages for the relay station to transmit and receive data, the
access relay station connected with the transmitting party
transmits the data as received to the access relay station con-
nected with the receiving party according to the resource
assignment message as negotiated, and the access relay sta-
tion connected with the receiving party receives the data
transmitted from the access relay station connected with the
transmitting party on a corresponding resource according to
the resource assignment message as negotiated; and

[0088] After receiving the resource assignment message
negotiated by the relay station or receiving the data of the
access relay station connected with the transmitting party, the
access relay station connected with the receiving party gen-
erates a resource assignment message and sends it to the
receiving party. The receiving party receives the data trans-
mitted from the access relay station connected with the
receiving party on a corresponding resource according to the
resource assignment message as received;
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[0089] 3.1.2 The transmitting party applies for the air inter-
face resources from the relay station;

[0090] 3.1.2.1 the transmitting party directly applies for
transmitting data resources from the access relay station con-
nected with the transmitting party, the access relay station
connected with the transmitting party, after receiving the
application, arranges resources and sends a resource assign-
ment message to the transmitting party, and the transmitting
party transmits to the relay station on a corresponding
resource according to the resource assignment message as
received;

[0091] After receiving the transmission data resource
application of the transmitting party or receiving the data of
the transmitting party, the access relay station connected with
the transmitting party applies for transmitting data resources
from the base station, the base station respectively sends a
resource assignment message to the access relay station con-
nected with the transmitting party and the access relay station
connected with the receiving party according to the applica-
tion, the access relay station connected with the transmitting
party transmits the data as received to the access relay station
connected with the receiving party according to the resource
assignment message as received, and the access relay station
connected with the receiving party receives the data transmit-
ted from the access relay station connected with the transmit-
ting party on a corresponding resource according to the
resource assignment message as received;

[0092] After receiving the resource assignment message of
the base station or receiving the data of the access relay station
connected with the transmitting party, the access relay station
connected with the receiving party generates a resource
assignment message and sends it to the receiving party. The
receiving party receives the data transmitted from the access
relay station connected with the receiving party on a corre-
sponding resource according to the resource assighment mes-
sage as received;

[0093] 3.1.2.2 in the case that the access relay station con-
nected with the receiving party, after receiving the applica-
tion, cannot perform resource scheduling, it sends a resource
application reject message to the transmitting party, and the
transmitting party waits a period of time according to the
application reject information as received and then re-sends
the application or abandons the sending;

[0094] 3.2 When the air interface resources are scheduled
by the base station, the air interface resources are assigned
proactively by the base station, or the transmitting party
applies for the air interface resources from the base station;
[0095] 3.2.1 when the air interface resources are assigned
proactively by the base station, the base station arranges all
the resources and sends a resource assignment message to the
access relay station connected with the transmitting party and
the access relay station connected with the receiving party;
[0096] The access relay station connected with the trans-
mitting party parses the resource assignment messages to
obtain its own relay resources and the resource assignment
message of the transmitting party, and transmits the resource
assignment message of the transmitting party to the transmit-
ting party, the transmitting party transmits to the access relay
station connected with the transmitting party on a corre-
sponding resource according to the resource assighment mes-
sage as received, and the access relay station connected with
the transmitting party receives the data of the transmitting
party on a corresponding resource according to the resource
assignment message as received, and transmits the data as
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received to the access relay station connected with the receiv-
ing party on a corresponding resource; and

[0097] The access relay station connected with the receiv-
ing party parses the resource assignment messages to obtain
its own relay resources and the resource assignment message
of'the receiving party, receives the data from the access relay
station connected with the transmitting party on a corre-
sponding resource, transmits the resource assignment mes-
sage of the receiving party to the receiving party, and trans-
mits the data from the access relay station connected with the
transmitting party on a corresponding resource, and the
receiving party receives the data from the access relay station
on a corresponding resource according to the resource assign-
ment message as received;

[0098] 3.2.2 The transmitting party applies for the air inter-
face resources from the base station;

[0099] 3.2.2.1 The transmitting party applies for transmit-
ting data resources from the access relay station connected
with the transmitting party, the access relay station connected
with the transmitting party, after receiving the application,
generates a new transmission data resource application and
sends it to the base station, and the base station arranges all the
resources and sends a resource assignment message to the
access relay station connected with the transmitting party and
the access relay station connected with the receiving party;
[0100] The access relay station connected with the trans-
mitting party parses the resource assignment messages to
obtain its own relay resources and the resource assignment
message of the transmitting party, and transmits the resource
assignment message of the transmitting party to the transmit-
ting party, the transmitting party transmits the air interface
resources to the access relay station connected with the trans-
mitting party on a corresponding resource according to the
resource assignment message as received, and the access
relay station connected with the transmitting party receives
the data of the transmitting party on a corresponding resource
according to the resource assignment message as received,
and transmits the data as received to the access relay station
connected with the receiving party on a corresponding
resource; and

[0101] The access relay station connected with the receiv-
ing party parses the resource assignment messages to obtain
its own relay resources and the resource assignment message
of'the receiving party, receives the data from the access relay
station connected with the transmitting party on a corre-
sponding resource, transmits the resource assignment mes-
sage of the receiving party to the receiving party, and trans-
mits the data from the access relay station connected with the
transmitting party on a corresponding resource, and the
receiving party receives the data from the access relay station
on a corresponding resource according to the resource assign-
ment message as received;

[0102] 3.2.2.2 in the case that the base station, after receiv-
ing the application, cannot perform resource scheduling, it
sends a resource application reject message to the access
relay station connected with the transmitting party, and the
access relay station connected with the transmitting party
parses the resource application reject message of the trans-
mitting party from the resource application reject message
and forwards it to the transmitting party, and the transmitting
party waits a period of time according to the application reject
information as received and then re-sends the application or
abandons the sending.

Example 3

[0103] FIG.4aisaschematic view of the network topology
according to example 3 ofthe present invention, and as shown
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in FIG. 4a, the terminal (MS8) transmitting data and the
terminal (MS9) receiving data respectively access to different
relays RS6 and RS7 in different cells. For the purpose of
simplicity, FIG. 4a does not show the RS1-RS5 or the MS1-
MS7 already existing in FIG. 3a.

[0104] Specifically, if the air interface resources can be
scheduled by the relay station itself, the MS8 can directly
apply for transmitting data resources to the RS6, and if the
RS6, after receiving the application, may arrange resources, it
arranges resources and sends a resource assignment message
to the MS8, the MS8 transmits to the RS6 on a corresponding
resource according to the resource assignment message as
received;

[0105] After receiving the transmission data resource
application of or the data of the MS8, the RS6 applies for
transmitting data resources from the BS1, the base station to
which the transmitting party belongs negotiates with the base
station to which the MS9 belongs through a backbone net-
work according to the application, the base station to which
the transmitting party belongs sends a resource assignment
message to the access relay station connected with the trans-
mitting party, the BS2 sends a resource assignment message
to the RS7, the RS6 sends the data as received to the RS7
according to the resource assignment message as received,
and the RS7 receives the data from the RS6 on a correspond-
ing resource according to the resource assignment message as
received;

[0106] After receiving the resource assignment message of
the base station or the data of the RS6, the RS7 generates a
resource assignment message and sends it to the MS9. The
MS9 receives the data transmitted from the access relay sta-
tion connected with the receiving party on a corresponding
resource according to the resource assignment message as
received.

[0107] Ifthe air interface resources can only be scheduled
by the base station, the MS8 applies for transmitting data
resources from the RS6, and the RS6 generates a new trans-
mission data resource application after receiving the applica-
tion and sends it to the BS1. If it is possible to arrange
resources, the BS1 negotiates with the base station to which
the MS9 belongs through a backbone network according to
the application, arranges all resources and sends a resource
assignment message to the RS6 and RS7;

[0108] The RS7 parses the resource assignment messages
to obtain its own relay resources and the resource assignment
message of the MS8, and sends the resource assignment
message of the MS8 to the MS8, the MS8 transmits to the RS6
ona corresponding resource according to the resource assign-
ment message as received, the RS6 receives the data of the
MSS8 on a corresponding resource according to the resource
assignment message as received, and transmits the data as
received to the RS7 on a corresponding resource; and
[0109] The RS7 parses the resource assignment messages
to obtain its own relay resources and the resource assignment
message of the MS9, receives the data from the RS6 on a
corresponding resource, sends the resource assignment mes-
sage of the MS9 to the MS9, and transmits the data from the
RS6 on a corresponding resource, and the MS9 receives the
data from the access relay station on a corresponding resource
according to the resource assignment message as received.
[0110] FIG. 45 is a schematic view of the frame structure
according to example 3 ofthe present invention, and as shown
in FIG. 45, the MS8 can transmit the data given to the MS8 to
the RS6 within an area of “uplink terminal—srelay”. The RS6
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can directly transmit the data of the MS8 as received to the
RS7 within an area of “dedicated relay—relay”. The RS7 can
directly transmit the data of the MS8 as received to the MS9
within an area of “dedicated relay—terminal”. According to
related art, the RS4 transmits corresponding data to the BS1
within an area of “uplink relay—base station”, then the BS1
transmits the data to the BS2 through a backbone, the RS7
receives the data within an area of “downlink base
station—>relay” of the BS2, and finally transmit to the MS9.
Compared with the related art, the embodiment of the present
invention reduces the number of times of forwarding data
along the data transmission path.

[0111] Embodiment 4: the transmitting party and the
receiving party access to different base stations through dif-
ferent relay stations, and the air interface resources are sched-
uled by the relay stations themselves or scheduled by the base
stations.

[0112] 4.1 When the air interface resources are scheduled
by the relay stations themselves, the air interface resources
are assigned proactively by the relay stations, or the transmit-
ting party applies for the air interface resources from the relay
stations;

[0113] 4.1.1 When the air interface resources are assigned
by the relay stations themselves,

[0114] 4.1.1.1 An access relay station connected with the
transmitting party arranges resources for the transmitting
party, receives the data of the transmitting party and applies
for transmitting data resources from the base station to which
the transmitting party belongs, the base station to which the
transmitting party belongs respectively sends a resource
assignment message to the access relay station connected
with the transmitting party and the access relay station con-
nected with the receiving party after negotiating with the base
station to which the receiving party belongs according to the
application, the access relay station connected with the trans-
mitting party transmits the data as received to the access relay
station connected with the receiving party according to the
resource assignment message as received, and the access
relay station connected with the receiving party receives the
data transmitted from the access relay station connected with
the transmitting party on a corresponding resource according
to the resource assignment message as received; and

[0115] After receiving the resource assignment message of
the base station or the data of the access relay station con-
nected with the transmitting party, the access relay station
connected with the receiving party generates a resource
assignment message and sends it to the receiving party. The
receiving party receives the data transmitted from the access
relay station connected with the receiving party on a corre-
sponding resource according to the resource assighment mes-
sage as received; or

[0116] 4.1.1.2 When the air interface resources are
assigned proactively by the relay stations, the access relay
station connected with the transmitting party arranges
resources for the transmitting party, receives the data of the
transmitting party, and directly negotiates with the access
relay station connected with the transmitting party to obtain
the resource assignment messages for the relay station to
transmit and receive data, the access relay station connected
with the transmitting party transmits the data as received to
the access relay station connected with the receiving party
according to the resource assignment message as negotiated,
and the access relay station connected with the receiving
party receives the data transmitted from the access relay sta-
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tion connected with the transmitting party on a corresponding
resource according to the resource assignment message as
negotiated; and

[0117] After receiving the resource assignment message
negotiated by the relay stations or the data of the access relay
station connected with the transmitting party, the access relay
station connected with the receiving party generates a
resource assignment message and sends it to the receiving
party. The receiving party receives the data transmitted from
the access relay station connected with the receiving party on
a corresponding resource according to the resource assign-
ment message as received;

[0118] 4.1.2 When the transmitting party applies for the air
interface resources from the relay stations,

[0119] 4.1.2.1 the transmitting party directly applies for
transmitting data resources from the access relay station con-
nected with the transmitting party, the access relay station
connected with the transmitting party, after receiving the
application, arranges resources and sends a resource assign-
ment message to the transmitting party, and the transmitting
party transmits to the relay station on a corresponding
resource according to the resource assignment message as
received;

[0120] After receiving the transmission data resource
application of the transmitting party or the data of the trans-
mitting party, the access relay station connected with the
transmitting party applies for transmitting data resources
from the base station to which the transmitting party belongs,
the base station to which the transmitting party belongs nego-
tiates with the base station to which the receiving party
belongs through a backbone network according to the appli-
cation and sends a resource assignment message to the access
relay station connected with the transmitting party, the base
station to which the receiving party belongs sends a resource
assignment message to the access relay station connected
with the receiving party, the access relay station connected
with the transmitting party transmits the data as received to
the access relay station connected with the receiving party
according to the resource assignment message as received,
and the access relay station connected with the receiving
party receives the data transmitted from the access relay sta-
tion connected with the transmitting party on a corresponding
resource according to the resource assignment message as
received;

[0121] After receiving the resource assignment message of
the base station or the data of the access relay station con-
nected with the transmitting party, the access relay station
connected with the receiving party generates a resource
assignment message and sends it to the receiving party. The
receiving party receives the data transmitted from the access
relay station connected with the receiving party on a corre-
sponding resource according to the resource assighment mes-
sage as received;

[0122] 4.1.2.2 in the case that the access relay station con-
nected with the transmitting party, after receiving the appli-
cation, cannot perform resource scheduling, it sends a
resource application reject message to the transmitting party,
and the transmitting party waits a period of time according to
the application reject information as received and then re-
sends the application or abandons the sending;

[0123] 4.2 When the air interface resources are scheduled
by the base stations, the air interface resources are assigned
proactively by the base stations, or the transmitting party
applies for the air interface resources from the base stations;
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[0124] 4.2.2 when the transmitting party applies for the air
interface resources from the base stations, the base station to
which the transmitting party belongs negotiates with the base
station to which the receiving party belongs through a back-
bone network, arranges all resources and sends a resource
assignment message to the access relay station connected
with transmitting party and the access relay station connected
with the receiving party, or directly transmits a resource
assignment message to the access relay station connected
with transmitting party and the access relay station connected
with the receiving party;

[0125] The access relay station connected with the trans-
mitting party parses the resource assignment messages to
obtain its own relay resources and the resource assignment
message of the transmitting party and transmits the resource
assignment message of the transmitting party to the transmit-
ting party, the transmitting party transmits to the access relay
station connected with the transmitting party on a corre-
sponding resource according to the resource assighment mes-
sage as received, and the access relay station connected with
the transmitting party receives the data of the transmitting
party on a corresponding resource according to the resource
assignment message as received and transmits the data as
received to the access relay station connected with the receiv-
ing party on a corresponding resource; and

[0126] The access relay station connected with the receiv-
ing party parses the resource assignment messages to obtain
its own relay resources and the resource assignment message
of'the receiving party, receives the data from the access relay
station connected with the transmitting party on a corre-
sponding resource, transmits the resource assignment mes-
sage of the receiving party to the receiving party, and trans-
mits the data from the access relay station connected with the
transmitting party on a corresponding resource, and the
receiving party receives the data from the access relay station
on a corresponding resource according to the resource assign-
ment message as received;

[0127] 4.2.2.1 The transmitting party applies for transmit-
ting data resources from the access relay station connected
with the transmitting party, the access relay station connected
with the transmitting party, after receiving the application,
generates a new transmission data resource application and
sends it to the base station to which the transmitting party
belongs, and the base station to which the transmitting party
belongs negotiates with the base station to which the receiv-
ing party belongs through a backbone network according to
the application, arranges all the resources and sends a
resource assignment message to the access relay station con-
nected with the transmitting party and the access relay station
connected with the receiving party;

[0128] The access relay station connected with the trans-
mitting party parses the resource assignment messages to
obtain its own relay resources and the resource assignment
message of the transmitting party, and transmits the resource
assignment message of the transmitting party to the transmit-
ting party, the transmitting party transmits to the access relay
station connected with the transmitting party on a corre-
sponding resource according to the resource assighment mes-
sage as received, and the access relay station connected with
the transmitting party receives the data of the transmitting
party on a corresponding resource according to the resource
assignment message as received, and transmits the data as
received to the access relay station connected with the receiv-
ing party on a corresponding resource; and
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[0129] The access relay station connected with the receiv-
ing party parses the resource assignment messages to obtain
its own relay resources and the resource assignment message
of' the receiving party, receives the data from the access relay
station connected with the transmitting party on a corre-
sponding resource, transmits the resource assignment mes-
sage of the receiving party to the receiving party, and trans-
mits the data from the access relay station connected with the
transmitting party on a corresponding resource, and the
receiving party receives the data from the access relay station
ona corresponding resource according to the resource assign-
ment message as received;

[0130] 4.2.2.2 in the case that the base station to which the
transmitting party belongs, after receiving the application,
cannot perform resource scheduling, it sends a resource appli-
cation reject message to the relay station, and the relay station
parses the resource application reject message of the trans-
mitting party from the resource application reject message
and forwards it to the transmitting party, and the transmitting
party waits a period of time according to the application reject
information as received and then re-sends the application or
abandons the sending.

Example 4

[0131] FIG. 5 is a schematic view of the network topology
of'example 4 according to the present invention, and as shown
in FIG. 5, a scenario is added in example 4 of the present
invention on the basis of examples 2 and 3, and the terminals
(MS10 and MS11) transmitting and receiving data access to
the same relay RS8 in different cells. The RS8 accesses to
different cells through different resources. For the purpose of
simplicity, FIG. 5 does not show the preceding RS1-RS7 and
MS1-MS9.

[0132] Ifthe airinterface resources can be scheduled by the
RS8 itself, the MS10 can directly apply for transmitting data
resources to the RS8, and if the RSS8, after receiving the
application, may arrange resources, it arranges resources and
respectively sends a resource assignment message to the
MS10 and the MS11, the MS10 transmits to the RS8 on a
corresponding resource according to the resource assignment
message as received, the RS8 directly transmits the data as
received to the MS11, and the MS11 receives the data from
the RS 8 on a corresponding resource according to the
resource assignment message as received;

[0133] Ifthe air interface resources can only be scheduled
by the base station, the transmission data resource application
of the MS10 must be relayed to the BS1 through the RS8, if
the BS1, after receiving the application, may arrange
resources, it arranges resources for the RS8 and the MS10 and
sends all resource assignment messages to the RS8, the RS8
parses the resource assignment messages to obtain its own
relay resources and the resource assignment message of the
MS10 and sends the resource assignment message of the
MS10 to the MS10, the MS10 transmits to the RS8 on a
corresponding resource according to the resource assignment
message as received, the RS8 receives the data of the MS10
ona corresponding resource according to the resource assign-
ment message as received, the RS8, after receiving the trans-
mission data resource application of or the data of the MS10,
generates a transmission data resource application and sends
it to the BS2, and if the BS2, after receiving the application,
may arrange resources, it arranges resources for the RS8, and
the MS11 and sends all resource assignment messages to the
RS8, the RS8 parses the resource assignment messages to
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obtain its own relay resources and the resource assignment
message of the MS11, and sends the resource assignment
message of the MS11 to the MS11, the RS8 transmits the data
as received to the MS11 according to the resource assignment
message as received, and the MS11 receives the data of the
RS8 on a corresponding resource according to the resource
assignment message as received.

[0134] Preferably, in the above embodiments of the relay
communication system, when the above relay station
accesses to the base station through other relay stations, the
resource application of the data and the resource assignment
message are relayed by other relay stations.

[0135] Also, the physical layer of the above relay commu-
nication system may use, but not limited to, an Orthogonal
Frequency Division Multiplexing Access (OFDMA for short)
technology.

[0136] The duplex mode ofthe above relay station may use,
but not limited to, Time Division Duplex (TDD for short) and
Frequency Division Duplex (FDD for short).

[0137] In addition, the above relay communication system
defines the combination of frequencies and OFDM symbols
(time slots) in the uplink/downlink frame of the relay station,
as the above data transmission resources.

System Embodiment

[0138] According to an embodiment of the present inven-
tion, a relay communication system is further provided. The
system can be used to realize the above data transmitting
methods for transmitting data in the relay communication
system provided by the above embodiments.

[0139] FIG. 6 is ablock diagram of the structure of the relay
communication system according to the embodiment of the
present invention, and as shown in FIG. 6, the system com-
prises: a transmitting terminal 1, a relay station 2, and a
receiving terminal 3.

[0140] Wherein, the relay station 2 further comprises: a
notifying module 21, respectively connected to the transmit-
ting terminal 1 and the receiving terminal 3 and configured to
notify the transmitting terminal 1 and the receiving terminal 3
of air interface resources which are required when the trans-
mitting terminal 1 transmits data and when the receiving
terminal 3 receives data; a receiving module 22, connected to
the transmitting terminal 1 and configured to receive the data
from the transmitting terminal 1 on the air interface recourses;
and a forwarding module 23, connected to the receiving ter-
minal 3 and configured to forward the data from the transmit-
ting terminal 1 to the receiving terminal 3 on the air interface
resources.

[0141] It needs to be explained that, though FIG. 6 sche-
matically shows one transmitting terminal 1, one relay station
2 and one receiving terminal 3, respectively, there may be one
or more of the transmitting terminal 1, the relay station 2 and
the receiving terminal 3 of the relay communication system
according to the embodiment of the present invention.
[0142] During specific implementation, the relay commu-
nication system provided by the embodiment of the present
invention can also execute the processing shown in FIG. 1 to
FIG. 5, and the specific processing is omitted herein.

[0143] In view of the above description, by way of the
above technical solutions of the present invention, the relay
station forwards the data from the transmitting terminal to the
receiving terminal through the air interface resources, which
can effectively reduce the number of times of forwarding data
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at the data transmission path, thereby improving the data
transmission efficiency and saving network resources.
[0144] Obviously, those skilled in the art shall understand
that various modules or steps described above can be realized
with general computing devices and can be integrated into
one single computing device or distributed within a network
consisting of multiple computing devices, and alternatively,
the various modules or steps can be realized with program
codes executable by the computing devices, and thus these
program codes can be stored in memory devices so as to be
executed by the computing devices, or the various modules
and steps described above can be formed into individual
integrated circuit modules, or a plurality of the modules or
steps can be formed into a single integrated circuit module so
as to be realized. Therefore, the present invention is not lim-
ited to any particular hardware or software combination.
[0145] The above descriptions are just preferable embodi-
ments of the present invention and do not intend to limit the
same. For those skilled in the art, various modifications and
changes can be made to the present invention. Any modifica-
tion, equivalent substitution, improvement and etc. within the
spirit and principle of the present invention should be con-
tained within the scope of protection of the present invention.

1. A method for transmitting data in a relay communication
system, the relay communication system comprising one or
more relay stations, one or more transmitting terminals, and
one or more receiving terminals, wherein the method com-
prises:

step S102, a relay station notifying a transmitting terminal

and a receiving terminal of air interface resources which
are required when the transmitting terminal transmits
data and when the receiving terminal receives the data;
and

step S104, the transmitting terminal transmitting the data to

the relay station on the air interface recourses, and the
relay station forwarding the data to the receiving termi-
nal on the air interface resources.

2. The method according to claim 1, wherein in the case
that the transmitting terminal and the receiving terminal
access through the same relay station, and if this relay station
schedules the air interface resources required for transmitting
the data,

step S102 comprises: the relay station responding to a

resource request of the transmitting terminal or the relay
station proactively arranging the air interface resources,
and sending a corresponding resource assignment mes-
sage to the transmitting terminal and the receiving ter-
minal;

step S104 comprises: the transmitting terminal transmit-

ting the data to the relay station on the air interface
resources according to the received resource assignment
message, and the relay station transmitting the received
data to the receiving terminal;

the method further comprises: the receiving terminal

receiving the data from the relay station on the air inter-
face resources according to the received resource assign-
ment message.

3. The method according to claim 1, wherein in the case
that the transmitting terminal and the receiving terminal
access to the same base station in the relay communication
system through the same relay station, and if this base station
schedules the air interface resources required for transmitting
the data,
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step S102 comprises: the base station responding to the
resource request of the transmitting terminal or the base
station proactively arranging the air interface resources
and relay resources, and sending a corresponding
resource assignment message to the relay station; the
relay station parsing the received resource assignment
message to obtain the air interface resources and the
relay resources, and notifying the transmitting terminal
and the receiving terminal of the air interface resources;

step S104 comprises: the transmitting terminal transmit-
ting the data to the relay station on the air interface
resources as notified, and the relay station transmitting
the received data to the receiving terminal;

the method further comprises: the receiving terminal

receiving the data from the relay station on the air inter-
face resources as notified.

4. The method according to claim 1, wherein in the case
that the transmitting terminal and the receiving terminal
access to different base stations in the relay communication
system through the same relay station, and if the accessed
base stations schedule the air interface resources required for
transmitting the data,

step S102 comprises: a first base station to which the trans-

mitting terminal accesses and a second base station to
which the transmitting terminal accesses responding to
the resource request of the transmitting terminal or pro-
actively negotiating through a backbone network, and
the first base station and the second base station assign-
ing the air interface resources to the transmitting termi-
nal and the receiving terminal and assigning relay
resources to the relay station, and notifying the relay
station through a corresponding resource assignment
message; the relay station parsing the received resource
assignment message to obtain the air interface resources
and the relay resources, and notifying the transmitting
terminal and the receiving terminal of the air interface
resources;

step S104 comprises: the transmitting terminal transmit-

ting the data to the relay station on the air interface
resources as notified, and the relay station transmitting
the received data to the receiving terminal;

the method further comprises: the receiving terminal

receiving the data from the relay station on the air inter-
face resources as notified.

5. The method according to claim 1, wherein in the case
that the transmitting terminal accesses through a first relay
station and the receiving terminal accesses through a second
relay station, and if the first relay station and the second relay
station schedule the air interface resources required for trans-
mitting the data, respectively, the method further comprises:

step S102 comprises: the first relay station to which the

transmitting terminal accesses responding to the
resource request of the transmitting terminal or proac-
tively assigning transmission resources to the transmit-
ting terminal, notifying the transmitting terminal of the
transmission resources, receiving the data of the trans-
mitting terminal, and directly negotiating with the sec-
ond relay station to which the receiving terminal
accesses or negotiating through the base station and a
backbone network to obtain the resources required when
the first relay station transmits data to the second relay
station;

step S104 comprises: the second relay station receiving

data from the first relay station according to a negotia-
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tion result, arranging reception resources for the receiv-
ing terminal and notifying the receiving terminal of the
reception resources, and transmitting the data to the
second relay station;

the method further comprises: the receiving terminal

receiving the data from the second relay station on the
reception resources.
6. The method according to claim 1, wherein in the case
that the transmitting terminal accesses through a first relay
station and the receiving terminal accesses through a second
relay station to the same base station in the relay communi-
cation system, respectively, and if the base station schedules
the air interface resources required for transmitting the data,
the method further comprises:
step S102 comprises: the base station responding to the
resource request of the transmitting terminal or proac-
tively assigning transmission resources to the transmit-
ting terminal, notifying the transmitting terminal of the
transmission resources through the first relay station to
which the transmitting terminal accesses, receiving the
data of the transmitting terminal, and negotiating with
the second relay station to which the receiving terminal
accesses to obtain the resources required when the first
relay station transmits data to the second relay station;

the step S104 comprises: the second relay station receiving
the data from the first relay station according to a nego-
tiation result, arranging reception resources for the
receiving terminal and notifying the receiving terminal
of the reception resources, and transmitting the data to
the second relay station;

the method further comprises: the receiving terminal

receiving the data from the second relay station on the
reception resources.

7. The method according to claim 1, wherein, in the case
that the transmitting terminal accesses to a first base station in
the relay communication system through a first relay station
and the receiving terminal is accessed to a second base station
in the relay communication system through a second relay
station, and if the accessed base stations schedule the air
interface resources required for transmitting the data, the
method further comprises:

the step S102 comprises: the first base station to which the

transmitting terminal accesses and the second base sta-
tion to which the transmitting terminal accesses
responding to a resource request of the transmitting ter-
minal or proactively performing a backbone network
negotiation, assigning transmission resources to the
transmitting terminal through the first relay station and
assigning reception resources for the receiving terminal
through the second relay station;

the step S104 comprises: the first relay station receiving the

data of the receiving terminal and negotiating with the
second relay station to obtain the resources required
when the first relay station transmits data to the second
relay station, the first relay station transmitting the data
from the transmitting terminal to the receiving terminal
through the second relay station;

the method further comprises: the receiving terminal

receiving the data from the second relay station on the
reception resources.

8. The method according to claim 2, wherein after the relay
station, or the base station to which the transmitting terminal
accesses and/or the base station to which the receiving termi-
nal accesses have received the resource request of the trans-
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mitting terminal, and if the air interface resources cannot be
arranged, the method further comprises:

sending a resource application reject message to the trans-
mitting terminal;

in response to the resource application reject message, a
transmitting party of the transmitting terminal re-per-
forming resource application or abandoning the
resource application.

9. A method for transmitting data in a relay communication
system, the relay communication system comprising one or
more relay stations, one or more transmitting terminals, and
one or more receiving terminals, wherein the method com-
prises:

the transmitting terminal transmitting data to the relay
station, and the relay station forwarding the data to the
receiving terminal.

10. A method for transmitting data in a relay communica-
tion system, the relay communication system comprises one
or more relay stations, one or more transmitting terminals,
and one or more receiving terminals, wherein the method
comprises:

the relay station transmitting air interface resources
required when the transmitting terminal transmits data
to the transmitting terminal through one or more relay
stations or directly;

the transmitting terminal transmitting the data to the relay
station on the air interface resources through one or more
relay stations or directly;

the relay station transmitting the air interface resources
required when the transmitting terminal receives data
and the data to the receiving terminal through one or
more relay stations or directly;

the receiving terminal receiving the data on the air interface
resources.

11. A relay communication system, comprising: one or
more relay stations, one or more transmitting terminals, and
one or more receiving terminals, wherein the relay station
comprises:

a notifying module, configured to notify the transmitting
terminal and the receiving terminal of air interface
resources which are required when the transmitting ter-
minal transmits data and when the receiving terminal
receives data;

areceiving module, configured to receive the data from the
transmitting terminal on the air interface recourses;

a forwarding module, configured to forward the data from
the transmitting terminal to the receiving terminal on the
air interface resources.

12. The method according to claim 3, wherein after the
relay station, or the base station to which the transmitting
terminal accesses and/or the base station to which the receiv-
ing terminal accesses have received the resource request of
the transmitting terminal, and if the air interface resources
cannot be arranged, the method further comprises:
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sending a resource application reject message to the trans-

mitting terminal;

in response to the resource application reject message, a

transmitting party of the transmitting terminal re-per-
forming resource application or abandoning the
resource application.

13. The method according to claim 4, wherein after the
relay station, or the base station to which the transmitting
terminal accesses and/or the base station to which the receiv-
ing terminal accesses have received the resource request of
the transmitting terminal, and if the air interface resources
cannot be arranged, the method further comprises:

sending a resource application reject message to the trans-

mitting terminal;

in response to the resource application reject message, a

transmitting party of the transmitting terminal re-per-
forming resource application or abandoning the
resource application.

14. The method according to claim 5, wherein after the
relay station, or the base station to which the transmitting
terminal accesses and/or the base station to which the receiv-
ing terminal accesses have received the resource request of
the transmitting terminal, and if the air interface resources
cannot be arranged, the method further comprises:

sending a resource application reject message to the trans-

mitting terminal;

in response to the resource application reject message, a

transmitting party of the transmitting terminal re-per-
forming resource application or abandoning the
resource application.

15. The method according to claim 6, wherein after the
relay station, or the base station to which the transmitting
terminal accesses and/or the base station to which the receiv-
ing terminal accesses have received the resource request of
the transmitting terminal, and if the air interface resources
cannot be arranged, the method further comprises:

sending a resource application reject message to the trans-

mitting terminal;

in response to the resource application reject message, a

transmitting party of the transmitting terminal re-per-
forming resource application or abandoning the
resource application.

16. The method according to claim 7, wherein after the
relay station, or the base station to which the transmitting
terminal accesses and/or the base station to which the receiv-
ing terminal accesses have received the resource request of
the transmitting terminal, and if the air interface resources
cannot be arranged, the method further comprises:

sending a resource application reject message to the trans-

mitting terminal;

in response to the resource application reject message, a

transmitting party of the transmitting terminal re-per-
forming resource application or abandoning the
resource application.
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